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Abstract: 

1 . Technical Field of the Invention 

The present invention relates to a method of periodically setting irregular-interval 
transmission channels in a multi-channel optical transmission system. 

2. Technical goal of the Invention 

The presents invention relates a method of periodically setting irregular-interval 
transmission channels that is applicable to a multi-channel optical transmission system 
including tens of channels, in which groups of N channels, each pair of channels having a 
different frequency difference between its two channels, are periodically set to minimize 
channel-to-channel interference. 

4. Feature of the Invention 

An optimized set of an appropriate number of irregular-interval channels are defined 
and periodically arranged such that each pair of channels has different channel intervals. As 
a result, channel-to-channel interference due to four-wave mixing can be effectively 



1 



suppressed overcoming the limitation of existing irregular-interval channel setting methods. 
A compatible multi-channel optical transmission system allowing for channel extension 
without changing an established channel slot can be implemented with the method according 
to the present invention. 

4. Main Application of the Invention 

The method of periodically setting irregular-interval channels can be applied to 
multi-channel optical transmission systems. 
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CHS£ 

£3 

£ 18 20xHy IS^ AI±gOUH°J 2[ ^W4* SSOII Qi^ OIIAI£. 

£ 2a^ 20xH^ ^Z!^ AI^USJ 0>0I £Hy(Eye opening)Oil CHS S* 0||A|£. 

£ 2b^ 20xH^ bieZI^ A|^gj2j OfOI £Hy(Eye opening)01l CUSi ^ 0IIA|£. 

£ 3E S &S0II CTJM S^xH^ ^3 S »CHJ 01 

ttSOl ^mfe 3 saPlfe 

£ CHg^ §31 £1 2£§ n*§- CI e (WDM: Wavelength Division Multiplexing) &*J§ OlgSte QxH^ Al^ijOilAH b| 

^Mog oi^Qj £^ AI g«8H= xH^Zt ^ XII 5^1 40I3 dlM2>3? a^xH^ gggj«0|| 20|Cf. 

oj^xjo^ WDM OlgSffe: QxHy §Sg AI^'B ef 4THz(^ k 30nm)2J CH«=S ^ 0J©S}|- 5^21 (EDFA : Erbium Doped 

Fiber Amplifier)*] 1550nm IIf§ ^Hf^ S2*2|££ UVOH xH^S ^S6f2, 2| XH^OII P-HSKTDM : Time Divis 

ion Mutiplexing)9 ^111 ^Oi CfxHy* S^SSSJ*! JPKGb/s) LflXI 4* EISKTb/s) S^AI^USJ ^55 §[Cf. 

§^ooj 30jt4iOiI 2JAIS HfSOII 0}EI =01 yCHXI^ £!£6t (Chromatic Dispersion)^ s:n^ AI^SSl 3316*81 

gfi& fi^SAH, 1550nm mir S^OIIAH Mtt&OI 0^ Ste SiOl §g£?(DSF : Dispersion Shifted Fiber)§ A>g&££M| sll^o^ 
fllCXtt ^ SJLQ. 

3£iU z*S ^£tfM 3£ifr DSF2J Af§S WDM £>^M Olgofe CfXH^ AI^UOIIAH 2£ xH^21°l SMISSSMI 4 

^Ef e&(FFWM : Fiber Four Wave Mixing)^ ill BD\MB\H. 0I51& FFWM°J aatSAI M3S\ xH^OI m xH^Uf i§i EH 

eenoii^ oient* zi^e ^^ispi ?imot a^ xHysi ei^e y^ii m^u, s^^si tijs^sts ^&£^am a^ xiiuztsi bji st 

oi ffwm°j tit A^m^a. £&, 2^ xHyee uim^£^ mmmo\ ffwmoii hish »g£i^ &mmo\ a^ xh^ 

§^^oj FFWMB ^^UiOilAH Ef§0| Pi 0iei3HS| ©Ef^h £51 CCH , All^HSI ^HK2|2|£] ^W^\= f i. fj, f k )^r ^^^Hj bl<Mg e 

^eoii ^s^goii 9\m ah^s ^nf^ ^s(f iik = fi+fr fk oijiah, i=i T3 k)M ^^m^ u\&™ e^oia. 

ffwmoii ^6H ahsxj xHy(m§ £^ ^nf^moi m&^s>^ mm& s? a^ xh^oii mm&u. neiu. ^^h 

oj jHy z_f^0l Cfi S^Oil^ FFWMOII AHe^il ^^Q^ ^Hf^ ^^8 2^ xH^M A^ 01 Oil ^Xia^l £1 CH ^^3011/d S^l 191 

crisiAi, yiee.^ xny ^§ gf^e ^§ oi^^ei ffwm ^xii ^aoixi^, 01&1& diez.^ xHyee 3ioi nej ^xi arn. ssj^i 

oj xH a 2.^01 giSiSI Qm ¥^H°I xH^ ^^Dl xH^MM ^§6PI ¥i5H/d^ 4^x| Ittttm m<X 6fedl, ^JHS^ 10^H 0I&2] xH^ 

M OH^ CHgH. &8 AI^OI rtfiSa. OjlSM^, 8XH^ Al^gJOilAH xH^MOl 10xH^ Al^ijo^ m% ^§£1^ 3 ¥011 XH 

yeoi £¥ ps^i g^moj s^^Sl^ XH^ ^§01 CH^Q. 

mm. mm&z* xh^ ^§ ^gg »\ixny ai^soiiaisi asisi ¥ xHaztsi ^w^°\ xFoi(f u = u- f, 04^1 m, 1, j=i, 2. 3 n)m ah^ 

C|^^M 3>£^ xHye ^§&£SM| ^^^21 FFWMOII 2]6H ^Hf^ ^^M0| 2^ xH^OII iiflb 51 M ^Xl^ 4= 2i£Ch 

DBHU OlEie^ eSH^I Hl^^^ xH^ ^§ »SS S^^°J S¥OU bl6H 2^ CH^^OI B^il ^OHUCH, E£ xH^MOl 212 xH^^Oil & 
^7||fi ?>XI S8m. ^8 CH ^ Oil UEfUH^ ^Ef^SJ ttti! U ^ICH^h Oia«a. £© 10^H 0I^2| dl^Z.^ xH^ «(slo 

t)m m&nww chbi^w, xh^^^i- mimm si^tfs biezf^ xh^ ^^oi um^ii a cm xny°j ^saioii ^i^si Ai^n3f s^^m 5>xi s 

6^ £ XII SO! 919JLQ. 

»S0| OI^HX} Cffe a»l 
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Mil* a° *JHISS 8H28PI SfiS B ^8S. ag Cfl^LHOII Site 0)3 XHtfg 2J2I2I Sf ay2>S| *W4»2I XlOl* 

$ asS iVpSSa oia© nma am assioi 4»£ ay oiasi ciay ai^soiiahe 3§oi uiea* a^ay «§ a ^i 

fligsi&ai n ^3 oi sia. 

5S* « «■ a1ii«%Sfc am* nua z«« ±99 ?»+ 3aE9 s^bhs m«. aya **mo\ ahs peai its* w 
™ m^wSmuS?\ sets ?mte »i2bh: aa*:» ±§21 asa s^xis »e»& aiseai: feoi D139311 aaaa. ay^oi 4 

99 »S5 5! e«H ay&OII ay 3** a»« XHW»« ?8fte XH4B3I: 81 4PI MI3S3II BBSa. fflW^t ±S9 StfiO 30 a 

tfSSI 5(01 =£4J3H2| tHW2!i ^Slte HI5B3AS 

0181. ESS & 21 81 01 S SfSOII OS S^AIOIIM &AII8I ggSJQ. 

2139 3IK0I ate ^nK* 32IE(grid)te Af 0 £ §2133. S£ ffli 2*38 01 9Er^ 3EIE9 §^UH(n, Af 0 )^ ^S&P. 
CTJ21AH, ifflWI »tf 21 S£J 2?W4>te T1 £^CH£!Q. 

011888! 8»2» »fe t«M40J N 3?0II 231 CH*0I S * Site 9HI4= 3*8 (N-I)HS §2|§! 4= SiEffl, 01 3? 299 «=; H 9 

ay t, a f,asi aitf aa? T2 opiah, i T4 j=i. 2. 3 n)s *& cm sis ^sof bo. 

4>»3I4»ob 218H a si si ^phsj juy 2»2ioi tr«t am 93H9 sHyaies sere s^sia auzra sua uaye a§3i ao. 

m e{5. 10. 6. 8, 9. 11. 7. 25} 

ejs a a aai 2! a? a n, Af 0 s ^oixihs n, atoii ^m^ 3£iE(Af 

a )9B 36fa so . (DEf/d. oiae ay sen ^i3°s et««oi s§g°£W *3i=i uiszwas ays sss * aci.^, 20?h a 
y2i eis aaa 33 s fits ueimei aia std. 

{5. 10. 6. 8. 9. 11. 7. 25. 5. 10, 6. 8. 9 11, 7, 25. 5. 10. 6} 

oiae 2oay sa* Ai^gioiiAHsi at ayy ssste e 1011 eais »a aa. 

e us ?oay ai-^soiiahsi 2i auzf ^ei^ ssoii ma a oiiaiesah, 2oay sa# ai^soiiah ^pi^i msaaiss ays a 
Si a?3^ a«a i« *s« uaa aoici. mm. *m+ naiE(Af 0 > fc 20GHzoia. oibiai. ay^s iooghz(5x 

20GHz)0|2, £|CH ay 2*3? S 500GHz(25x20GHz)0|C1. 

E 2a H E 2bte dlS2-^ES 203HS) ayS SSK S^SIte S^CHI SS^S) 4SE1 S»0I 99 ay 2iS0| ffi^Df 

§(eye pattern) Oil ?te SSS EAI& 2212iS UEItfiQ. 

mH0\m &&&m mm ayS a^^Sfe 10Gb/sOIOI. Si >1£lte lOOkmOIO. a» ay*B 2 9 -1 PRBS(Pseudo Ramdom Bit Sequence^ 
I «i «xga 4a I ^ is BBS! *H«tf 3I«3I. UI^S SSSB 0.25dB/km. 60gnr, 0.07ps/n m" km » 2.6x10 ' 6 orf/WS 

ub5p. set *«»2t «S asi opiAisite e^atoi s(o)oi ate ast> m§s ioejwi ayai 11 tan ay mokni asbo. 

2oay sag Ai^sa ays »m?i« e&Aia ?ibai ms(eye patterns sal. §^ §a* Ai^aa mss e 2a 
011 eais dm an, uie?ja$ tas Ai^sa mas e 2bon eai@ tusi ia. 

E 2ate 20ay !§2J2! Sag Al-gia 0101 2HS(eye opening)* U&y! 22SAH. EBOtlAH Ote Sj 6»»J 3 » 
ag aiS 10 0km agi' *0)l 49fi SiSSAH 2} ayS »AW3I 2t2, f -QdBmO. -6dBm(0). -3dBm(A). OdBm(v)« UEi\*U. 

C ?h!= ?0iH^< «l» A|^gJ2| 01 01 2HS(eye opening)* UE1H! 51ESAH, ESOIIAH Ote SSS1 Sg8>XI SfS ?J¥ 

9 LoTffl Si 5§i JoOkm aSi *«Va» MM ^ ks BAWPI a,--f OdBm(D). 3dBm(0). 6dBm(A), 9dBm(v)S UBUQ 

0 fi OlMot omi onM(eve opening)* PISSIB bie?i^ Sag AliiJS §2*2? S2!g AI^HM HI8H ef 9dB SE9 Sg 01^01 2iQ 

s» ™°u ^ sag Ai^aon ui8H ag chwi 2.8d H §s ^oiUtedi. ^i^ mmv 

£3 °g a goii oe bie?i^ agay ^saaoii cHgt site uayp. 

aw 4sni ee sag aae ciay ag ai^soiiah ay ws&wm «§8Pi ackx sai msdfe ^ei^jks sss ch^ 

238101 SS|£ §&Q(301). 

oi^. ssag 2318101 ay2i 21^ s oie heiesi g4=bH(oiPiAHte n, 
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)D\ Sl^m 01 B 31 Oil AH 3ELIE Afg2] ^ 

§^□(302). OPW D£IS2J 20GH20IQ. CD£fAH. xHy^ 2.^^ Hi x Afg^ SA|@Q(303). 

01 OH. xH^2| 4*tW e© aii £l±»A|31^fe tiieZi^ XH^(ni)2j 3^ 4>x|6H*J a JS2§ ^£>Q(304). 2^ 8fU 

si see =?o\n. o\mm oh 4^ hi mm gJx^^s =?& see oian^ st^ois axii ch 

e^0| sj^SISI^ £§9 XHy(ni)24MS B*ISff§ ^ 4* 2iQ(305). 

£££ niSiMSI SSE {5. 10. 6. 8. 9. 11. 7. 25}£/H. S xHyiilf ^ xH^2| ^Ef4> Z!^B 5x20GHz^ 301, ¥ £«H xH^Hf All £ 

HH *Hy2> 10x20GHz CHS ejJRH xU^Ilf 0\B&M xH^ Z.^^ 25x20GHzOIQ. ?I2H^ ^a^S n, x Afg^r 8DH2I xH^ 

?tt 4 SICK 

01^, Simb xH^ 10^H QIBeJXIM eBi.^(306). 

XHy 3H40I 10JH DIBOIB S SWi XH^^S ^IS2S 2CH£! xH^^S CH6Fb 9DW9\ xHfeg&§ ^0(307). ^, S H|§& A, 

1 0il x AfgM CH5^ ^^^^ g^oj xHy&g ^ ^ 2iCf. 

92H3 xH^&M UEILUB CIMB 

Xlll^y^^ X10IH. Xll2xH^&£ {M+(5x20)}(GHz)0IIZ, Xj|3xH!^&£ {A.1+(5x20)+(10x20)}(GHz)0IH, JII4XHy&^ {A.1+(5x20)+(10x20) 
+(6x20)}(GHz)0|H, JH5xH^2i^ {A.1+(5x20)+(10x20)+(6x20)+(8x20)}(GHz)0IH, XII6xHy&^ {X1+(5x20)+(10x20)+(6x20)+(8x20)+(9x20 
)}(GHz)0|H, X||7xH^&£ {^1+(5x20)+(10x20)+(6x20)+(8x20)+(9x20)+(11x20)}(GHz)OIH, *II8xHy&£ 

{M+(5x20)+(10x20)+(6x20)+(8x20)+(9x20)+(11x20)+(7x20)}(GHz)0IH, Xj|9xH^2^ {A.1+(5x20)+(10x20)+(6x20)+(8x20)+(9x20)+(1 1x2 
0)+(7x20)+(25x20)}(GHz)0|C|. 

ew. xuy jw^j\ io^h oi&oib jHy(nj)M2i B^sim ^11^°^ y^moi ^§tici(308). ^. ah^ n ( gi^ ami* ^ 
p. 

{5. 10. 6. 8. 9. 11. 7. 25. 5. 10, 8, 9. 11, 7, 25, 5, 10, 6. 8, 9, 11, 7. 25. ...} 

?I2H^ 20i£! rij Emm SCU^ HE ^Si xHy^ii ^ 4> 9JLQ. ^. 5! £JKH MOII n t x Af 0 M CHefe 

a JS°5 44J3H2] XH^&M ^ ^ SiCK309). 

oi^oiiAi amm ¥ ^s^, e ^S2j ji^owiai s^hi X |a.~ ^ a ^qii s^ch ^ ^shi ^i^^ ai^m siomxi a v fe s^lhoiiah 

Oiai Xl^, ^ ^S0| ^^6[H^ ^A|0j| gi £B0|| 3101 OIUCL 

^^12} e ^§8, ^^H2j xHy e^^oi en ^mm u\m^ %\^mm ^oi si^^s xh^ sue s^i 

(57) a^si e?i 
1. 

q|« m % m ji^b[o\ ssj^ si ei«n m^wtm =?mt: xjii&>ii; 

XH^^ Z_^e ^1114^ §^HH^ ^§6H1, xHysi Zi^MOl AHS CIE^S 3>£^ dlMZ^ xjjyi ^§6101 3^1 S^M =?o\ 

\= XD2B5j|; 

xH^^^f zs^Xim &&o\b: XII3B3II; 

4>^1 XII3B3I &3^5I. xHy^^F g^MCI ^22 ^ xH^^Oll xH^ 2}^m xH^^S ^Pofe XII4B51I; ^ 

^^1 Xj|3B^I &B^3f, xH^^Pf ^§21 ^SD 3B XH^M^J &mmo\ ^&JU2\ xH^^M XII5B^I 

M S^oFOI 0I¥CH& bieZ!^ 2^xH^ 

S^»2. 

Xlll^Oll SiOiAi. 

^>^l ^§21 2^^ 102J 6fe ^^|2J dieZ.^ 2£XH^ 
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